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Key questions
What is already known?
 ► It is well established that health inequalities exist 
across various social groups and in various disease 
areas in India.
 ► Reducing socioeconomic health inequalities consti-
tutes a key objective of health policy in the country.
What are the new findings?
 ► This is the first study that characterises the socio-
economic distribution of health in India as measured 
by life expectancy at birth and in so doing quantifies 
health inequalities occurring across the lives of the 
Indian population.
 ► The study uses data from the fourth round of the 
National Family Health Survey, the most comprehen-
sive health survey conducted in India to date.
What do the new findings imply?
 ► These findings act as a baseline measure of the lev-
el of inequality in lifetime health across the country 
that can be used to assess the relative extent that 
the health of different subgroups within the popula-
tion is improving as India rolls out Universal Health 
Coverage.
AbsTrACT
Introduction Concern for health inequalities is an 
important driver of health policy in India; however, much of 
the empirical evidence regarding health inequalities in the 
country is piecemeal focusing only on specific diseases or 
on access to particular treatments. This study estimates 
inequalities in health across the whole life course for the 
entire Indian population. These estimates are used to 
calculate the socioeconomic disparities in life expectancy 
at birth in the population.
Methods Population mortality data from the Indian 
Sample Registration System were combined with data on 
mortality rates by wealth quintile from the National Family 
Health Survey to calculate wealth quintile specific mortality 
rates. Results were calculated separately for males and 
females as well as for urban and rural populations. Life 
tables were constructed for each subpopulation and used 
to calculate distributions of life expectancy at birth by 
wealth quintile. Absolute gap and relative gap indices of 
inequality were used to quantify the health disparity in 
terms of life expectancy at birth between the richest and 
poorest fifths of households.
results Life expectancy at birth was 65.1 years for the 
poorest fifth of households in India as compared with 72.7 
years for the richest fifth of households. This constituted 
an absolute gap of 7.6 years and a relative gap of 11.7 
%. Women had both higher life expectancy at birth and 
narrower wealth-related disparities in life expectancy than 
men. Life expectancy at birth was higher across the wealth 
distribution in urban households as compared with rural 
households with inequalities in life expectancy widest for 
men living in urban areas and narrowest for women living 
in urban areas.
Conclusion As India progresses towards Universal Health 
Coverage, the baseline social distributions of health 
estimated in this study will allow policy makers to target 
and monitor the health equity impacts of health policies 
introduced.
InTroduCTIon
Socioeconomic inequality in health is every-
where evident in India with the poor living 
shorter and sicker lives than their richer 
compatriots and often facing catastrophic 
and impoverishing out-of-pocket outlays for 
accessing healthcare.1–4 This is unsurprising 
in a country where healthcare is largely 
provided by the private sector (76%) and 
paid for out of pocket (67%)—a rich case 
study in the full spectrum of market failures 
that occur when provision of healthcare is left 
to a largely unregulated private sector.5–11
There are a wealth of studies describing 
socioeconomic inequality in health in India in 
terms of various access and process indicators 
as well as in terms of various disease specific 
outcome measures.12–17 What is missing, 
however, is a quantification of socioeco-
nomic inequality in overall lifetime health, 
providing a holistic measure synthesising 
inequalities emerging across the life course.18 
The objective of this study is to produce such 
a measure by describing the patterning of 
health by wealth in India and in so doing to 
estimate mortality probabilities and associ-
ated distributions of life expectancy at birth 
by wealth quintile in the population. These 
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estimates will provide a useful benchmark in order to 
gauge the level of socioeconomic inequality in overall 
health in the country and to monitor how this changes 
over time.
As India embarks on the journey towards Universal 
Health Coverage (UHC), public expenditure on health-
care remains modest as compared with other similarly 
placed countries.19 20 This dearth of fiscal space for 
health expenditure brings trade-offs between the various 
dimensions of the UHC agenda: (1) widening access 
and hence reducing health inequalities; (2) reducing 
out of pocket costs and hence providing financial risk 
protection; and (3) increasing the range of healthcare 
services and hence improving health—into sharp focus.21 
Methods for conducting equity informative economic 
evaluations of health policies have recently emerged to 
help inform healthcare prioritisation decisions for coun-
tries pursing UHC where reducing health inequality and 
improving financial risk protection are core objectives of 
health policy.22–24 The estimates produced in this study 
may serve to underpin such equity informative economic 
evaluations for India.
MeTHods
data
This study builds on the life tables produced by the 
Sample Registration System (SRS) data for 2011–2015. 
The SRS in India is the largest demographic surveillance 
system in the world covering 1.7 million households and 
7.6 million individuals. Operated by the Registrar General 
India working under the Ministry of Home Affairs, the 
SRS continues to be the main source of information 
on fertility and mortality both at the state and national 
levels.25 The SRS life tables provide age group and sex 
specific mortality rates at overall, rural and urban geog-
raphies at the national level as well as at state level for a 
subset of states. The SRS data, however, do not provide 
information on socioeconomic differences in mortality 
rates; for this information, we instead use the National 
Family Health Survey (NFHS) round 4 (2015/16).26
The NFHS is the Indian edition of the Demographic 
and Health Surveys (DHS) programme conducted in 
over 90 countries around the world. The latest round of 
NFHS collected data on 601 509 households across India. 
The household level questionnaire categorises house-
holds according to their wealth level based on a DHS 
wealth index that measures possession of certain assets 
and access to certain utilities.27 Respondents were asked 
a wide range of questions in the NFHS as part of which 
they provided details regarding deaths occurring in their 
households over the 3 years immediately preceding the 
survey. From this information, we were able to collect 
data on the 74 945 deaths reported in the dataset and 
produce age group and sex specific annual mortality 
rates by household wealth quintiles at overall, rural and 
urban geographies.
Analysis
Where detail on one or more characteristics regarding 
the deaths was missing in NFHS (typically age at death), 
we allocate these uncategorised deaths across each of 
the (age) groups in the ratio of the deaths occurring 
with known characteristics. For example, if x% of deaths 
overall are missing details about the age at death, we 
inflate the number of known deaths in each age group by 
100/(100-x). Of the 74 945 deaths overall in the dataset, 
466 (0.6%) were missing details on one or more charac-
teristic.
Given that the NFHS was not powered to calculate 
national level mortality rates, we limited our use of the 
NFHS mortality data to adjusting the official vital statistics 
data used to produce the SRS mortality rates. The adjust-
ments we applied serve to account for the relative differ-
ences observed in NFHS by wealth quintile. To do this, 
we first calculated overall mortality rates for all wealth 
quintiles by age group, sex and geography from the 
NFHS using the prescribed NFHS sample weights. NFHS 
provides data about the total number of deaths over the 
3-year period prior to the survey. We use this information 
to calculate the 3-year mortality rates and simply divide by 
three assuming constant mortality rates across the 3 years 
to derive annual mortality rates. We then calibrated each 
of these rates by multiplying them by the appropriate 
calibration factor required to make the mortality rate for 
the particular subgroup as calculated from NFHS match 
the mortality rates given for that subgroup in SRS. Finally, 
we applied these same subgroup level calibration factors 
to the mortality rates derived for each of the wealth quin-
tiles within each subgroup in the NFHS data.
As an example, to calculate the calibration factor for 
females aged 55–60 years, living in rural households, we 
performed the following calculation:
 
C55−60,female,rural =
MSRS55−60, female,rural
MNFHS55−60,female,rural  
where M signifies the mortality rate for the given 
subgroup from the specified dataset and C signifies the 
subgroup specific calibration factor. We then assumed 
this calibration factor to be constant across the wealth 
quintiles within this subgroup and applied it to mortality 
rates further disaggregated by wealth quintile from the 
NFHS to get our final wealth quintile specific mortality 
rates for use in our lifetables:
 M55−60,female,rural,quintilei = C55−60,female,rural × MNFHS55−60,female, rulal,quintilei 
This was repeated for each age group for both sexes and 
across both rural and urban households. The wealth 
quintiles used in the analysis were specific to the level 
of geography, that is, rural specific wealth quintiles were 
used to generate the results for the rural population, 
urban specific wealth quintiles were used to generate 
the results for the urban population and overall wealth 
quintiles were used to produce the overall results for the 
country. Age groups used in the analysis followed those 
used in the SRS starting from <1, 1–4 and then 5 year 
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Table 1 Life expectancy at birth for India by sex, geography and wealth quintile
Urban Rural Overall
Male Female Overall Male Female Overall Male Female Overall
Wealth quintile
Q1 Poorest 66.4 70.8 68.4 62.2 65.9 64.0 63.2 67.1 65.1
Q2 Poorer 67.7 71.9 69.6 63.7 67.3 65.5 65.4 68.7 67.0
Q3 Middle 70.3 73.7 71.9 65.2 68.5 66.7 66.6 69.4 67.9
Q4 Richer 72.3 74.8 73.5 66.9 69.8 68.2 67.8 71.6 69.6
Q5 Richest 75.5 77.0 76.3 69.7 72.5 71.1 71.6 74.1 72.7
Total 70.5 73.5 71.9 65.6 68.7 67.1 66.9 70.0 68.3
Inequality
Absolute: Q5-Q1 9.1 6.2 7.8 7.5 6.6 7.1 8.3 7.0 7.6
Relative: (Q5/Q1)−1 13.8% 8.8% 11.4% 12.1% 10.0% 11.0% 13.2% 10.5% 11.7%
*Note national wealth quintiles used for overall columns, national urban wealth quintiles for urban columns and national rural wealth quintiles 
for rural columns.
age bands until the age of 84 years with a final age group 
capturing those 85 years and over.
The calibrated and adjusted mortality rates estimated 
were then used to calculate age group-specific mortality 
probabilities (typically denoted by the symbol ‘q’ in life-
tables) split by sex, geography and wealth quintile. These 
probabilities are central to producing lifetables and calcu-
lating life expectancies. These probabilities also serve as 
key parameters in decision analytic modelling of health 
policies, allowing analysts to model remaining expected 
survival should fatal health events be avoided by health 
interventions being evaluated.
We used these estimated mortality probabilities to calcu-
late life expectancy at birth by sex, geography and wealth 
quintile using the Chiang method.28 We also calculated 
simple absolute gap and relative gap inequality indices 
across wealth quintiles by geography and sex:
 absolute gap = e0,quintile5 − eo,quintile1 
 
realtive gap =
e0,quintile5− eo,quintile1
eo,quintile1  
where  e0,quintile5  represents life expectancy at birth in the 
richest fifth of households and  e0,quintile1  represents life 
expectancy at birth in the poorest fifth of households. 
These simple indices were chosen due to their ease of 
calculation and interpretation by policy makers.
Analyses were conducted in Stata V.13 and Micro-
soft Excel 2016. Full code listings including results and 
calculations in spreadsheet form can be found online 
at https:// github. com/ miqdadasaria/ india_ life_ expec-
tancy_ inequality
Patient and public involvement
This study was based purely on administrative data taken 
from SRS and NFHS; patients were not involved in the 
study directly.
resulTs
The results given in table 1 show life expectancy at birth 
for men and women overall as well as in urban and rural 
areas specifically. Life expectancy is higher for women 
than for men and higher in urban areas than in rural 
areas. The distribution of life expectancy by wealth 
quintile depicted in figure 1 shows that life expectancy 
is lowest for men living in households from the poorest 
wealth quintile in rural areas at 62.2 years and highest 
for women living in households from the richest wealth 
quintile in urban areas at 77.0 years. A socioeconomic 
gradient in life expectancy is apparent within each of the 
subgroups examined with those living in wealthier house-
holds having higher life expectancies.
Inequalities in life expectancy by wealth quintile 
measured in both absolute and relative terms are wider 
for men than for women and are widest for men living 
in urban areas and narrowest for women living in urban 
areas. The average gap in life expectancy between people 
living in the richest quintile of households as compared 
with the poorest across the country is 7.6 years. In rela-
tive terms this implies that those living in the richest 
fifth of households have life expectancies 11.7% higher 
than those living in the poorest fifth of households. The 
mortality probabilities underpinning these results are 
given in the tables 2–4 detailing results for urban, rural 
and overall geographies, respectively.
These tables contain the mortality probabilities 
commonly referred to by the symbol ‘q’ in life tables. 
The probabilities in these tables can be used to construct 
life tables and associated life expectancies as well as to 
parameterise mortality probabilities in decision analytic 
models.
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Figure 1 Distribution of life expectancy at birth for India calculated from SRS and NFHS-4.
dIsCussIon
In most countries, under-5 mortality rates are higher in 
males than in females. Our study confirms the unusual 
result found in other recent studies, that for India under-5 
mortality, rates are higher for females than for males.29 
Despite this, life expectancy at birth for women was found 
to be higher than for men in every wealth quintile across 
both urban and rural households. The gender divide in 
life expectancy is a well-established result observed across 
the world and explained by a combination of behav-
ioural and biological factors. It is reassuring to see this 
result confirmed at various levels of disaggregation in 
the Indian population and gives us some confidence that 
the adjustments that we have made for deriving socioeco-
nomic distributions of life expectancy produce plausible 
results. However, the results regarding gender differ-
ences should be interpreted with caution given historical 
concerns about the greater degree of under-recording of 
female as compared with male mortality in the SRS.30
Life expectancy was found to be higher in urban house-
holds than in rural households for both men and women 
in every wealth quintile. This is largely driven by differ-
ences in under-5 mortality rates that were found to be 
much lower in urban areas than in rural areas as can be 
seen in the estimates of mortality probabilities reported 
in tables 2 and 3. This is consistent with the literature 
suggesting that as countries undergo epidemiological 
transition, the greater access to healthcare and better 
nutrition found in urban settings begins to outweigh the 
higher potential risk of catching infectious diseases in 
these more densely populated environments tilting child-
hood mortality rates in favour of urban populations.31 32
A smooth socioeconomic gradient in life expectancy at 
birth was observed for men as well as women in both urban 
and rural settings with health consistently improving with 
increases in wealth within every subgroup. The gap in life 
expectancy between the richest and poorest quintiles of 
households ranged between 9.1 years (13.8%) for men 
in urban households to 6.2 years (8.8%) for women in 
urban households. This socioeconomic gradient is now 
a well-established result in a number of countries around 
the world, and it is unsurprising to see this pattern also 
being clearly evident in India. A large literature discussing 
the social determinants of health has emerged to explore 
the reasons that such differences exist and persist.33 34
Socioeconomic inequality in life expectancy at birth 
was wider for men than for women with the gap being 
most pronounced in urban households. The estimates of 
mortality probability reported in tables 2–4 suggest that 
this is largely driven by the substantially lower female 
adult (between the ages of 20 and 50 years) mortality rates 
as compared with male adult mortality rates. This gap is 
wider for poorer households than for richer households 
and wider in urban households than in rural households. 
The relative shallowness of the socioeconomic mortality 
gradient for women may be explained by the substantial 
improvements in maternal mortality rates—improve-
ments that have been more evident in urban than rural 
settings.35 36 With maternal mortality being a major 
driver of adult female mortality, particularly among the 
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poor, these improvements have resulted in a reduction 
in socioeconomic inequality in female life expectancy 
and especially so in urban settings where better access 
to healthcare has improved the effectiveness of efforts to 
reduce maternal mortality. There have been no similar 
propoor developments in male mortality reduction, 
while poorer men are more likely to partake in risky 
health behaviours than their rich counterparts particu-
larly in urban settings.37 38
This is the first study that we are aware of that calcu-
lates socioeconomic inequality in life expectancy at 
birth in India, thereby quantifying the degree of health 
inequality in the country in both a simple and yet 
comprehensive manner. This is also the first study to use 
the recently released NFHS dataset, the most compre-
hensive health survey conducted in India to date, to 
estimate health inequalities in the country. Similar 
studies in the UK and Ethiopia find inequalities in life 
expectancy at birth between the wealthiest and poorest 
quintiles of households of 6.5 years and 10 years, respec-
tively, as compared with 7.6 years found for India in our 
study.39 40 These results suggest our estimates for India 
are plausible implying that in absolute terms health in 
India is less unequally distributed than in Ethiopia but 
more unequally distributed than in the UK, this ordering 
matches the latest estimates of income inequality as 
measured by the Gini index for the three countries calcu-
lated by the World Bank.41
Our study combines mortality data from national vital 
statistics with data for the Indian DHS dataset to produce 
socioeconomic distributions of life expectancy at birth. 
Similar datasets are available for many countries around 
the world, particularly for those countries pursing UHC 
for their populations. Our use of these standard datasets 
allows the methods described in the paper to be easily 
replicated in these countries.
Our study has a number of limitations. The first is 
that given the complexity of the analysis with multiple 
calibration steps and links across datasets, we have not 
been able to provide CIs for our estimates. Refining 
the methodology to capture the uncertainty in the esti-
mated life expectancies and in the inequalities between 
these is a key area for further research. Second, we have 
provided results for inequality in life expectancy without 
adjusting for differential morbidity across the health 
quintiles. Ideally, we would have liked to estimate distri-
butions of quality-adjusted life expectancy as measured 
in quality-adjusted life years or disability-adjusted life 
years.42 Developing credible methods for constructing 
such morbidity adjustments by wealth quintile for 
India, perhaps building on the disability adjustments 
used in the global burden of disease project, is another 
important area for further research.43 Analysis conducted 
in other countries suggests that inequalities widen once 
adjusted for morbidity differentials as poorer members of 
the population typically suffer greater levels of morbidity 
than their richer compatriots.39
Third, there have been concerns in the past about the 
data quality of both the SRS and the NFHS mortality 
data. Previous studies have found that, in the past (1980–
2010), the SRS has under recorded deaths by approxi-
mately 11% in women and 4% in men.30 44 45 However, 
studies have found that on the whole mortality rates have 
been comparable between NFHS and SRS and can be 
relied on for ages between 0 years and 60 years.46 We were 
unable to find studies on the data quality of the latest 
round of the NFHS or the most recent years of SRS data. 
Our results should be interpreted in light of these data 
quality concerns. The fourth is that we have assumed that 
any differences between the SRS mortality rates and those 
calculated from NFHS are constant across wealth quin-
tiles and so can be calibrated away using a wealth quintile 
independent calibration factor. It is possible that there 
may be systematically different reporting biases patterned 
by wealth quintile in the NFHS that we are unable to 
capture with our approach. Finally, our study focused 
on socioeconomic inequalities in health as patterned by 
wealth separately examined for men and women in rural 
and urban settings. However, various other population 
characteristics may also be associated with health dispar-
ities; in India, the most pertinent of these are caste and 
religion. Previous work on characteristics associated with 
relative age-specific mortality probabilities in India indi-
cate that these other factors largely appear to be oper-
ating through their impact on socioeconomic conditions 
and that once socioeconomic status is controlled for they 
have limited residual effect on mortality.47–50
ConClusIon
It is evident that there are substantial socioeconomic 
health inequalities in India, if the country wants to 
tackle these then targeted policies with clear impacts 
on reducing health disparities should be identified and 
pursued. Monitoring health inequalities over time will 
help to determine whether such policies have been 
successful and will provide a first step towards under-
standing the determinants of these inequalities and the 
effectiveness of interventions in tackling them.
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